Supplementary Information

Figure S1. The chemical structures of the transition states in electrochemical degradation
reactions with the bond lengths (A).
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Figure S2. The comparison of actual values and predicted values (7= 298.15 K).
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Table S1. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (2).

T (K) krst” kevr * kevrzer” kevrser
200 3.10x 10" 1.09x10"” 1.13x10"” 1.13x 10"
220 2.65x10"  1.23x107% 1.26x10" 1.26x 10"
240 234x 10" 136x10% 1.39x10% 1.39x 10"
260 2.12x 10" 1.49x10%  1.52x10% 1.52x 10"
280 1.95x 10"  1.62x 107 1.64x 10" 1.64x 10"

298.15  1.83x 10" 1.72x10” 1.75x10? 1.75x 10"
320 1.72x 10" 1.85x 10" 1.87x10% 1.87x 10"
340 1.64 x 10" 1.95x10% 1.97x10% 1.97x 10"
360 1.57 x 10" 2.06 x 10"*  2.08 x 10"*  2.08 x 10"
380 1.52 x 10" 2.15x10% 2.17x10"%  2.17 x 10"
400 147 x 10" 225x 107 227x10% 227 x 10"
450 1.38 x 10" 247 x10% 248 x10"7 248 x 10"
500 1.33 x 10" 2.66 x 10" 2.68 x 10>  2.68 x 10"

Table S2. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (4).

2 The unit of the rate constant is s .

T (K) kyst ! kevr ! kevrzer : kevrser :
200 1.78x107° 7.14x10% 2.80x10* 2.80x 10°#
220 9.18x 10 4.69x10 1.98x10°% 1.98x10"
240 7.81 x 107" 4.84 %107 2.18x107° 2.18x 107
260 1.66 x 107 1.20x10% 574x107%° 574x 107
280 1.18 x 10 9.78x 10% 4.90x 10 4.90x 10

298.15 2.14x10% 1.96x10%* 1.02x10%* 1.02x10*
320 515x107%° 523x10% 2.84x10% 2.84x10*
340 420x 107" 1.45x107" 584x10% 584x107%
360 211 x107" 7.67x107"® 325x107"™ 3.25x107"®
380 7.00x107° 2.67x10" 1.18x107" 1.18x107'
400 1.64x 107 65310 3.01x10"° 3.01x107"
450 1.29x 10" 555x10" 27810 279 x 10"
500 268x10° 122x107 6.58x107"" 6.58x107"°

Table S3. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (5).

# The unit of the rate constantis s .

1

T (K) krst b kevr b kevrzer b kcvrscr b
200 1.08 x 102" 1.48x10% 1.06x10* 1.06x10*
220 3.74x 107" 5.06x 102 3.71x10% 3.71 x 107
240 1.06 102 142x102" 1.06x102" 1.06x 107
260 259%x10% 341x10% 259x10% 2.59x10%
280 559x 102 728x10% 562x107% 5.62x107%

208.15  1.03x107" 133x10% 1.04x10% 1.04x10%
320 1.99x10™" 254%x10%° 2.01x10%° 2.01x10%
340 339x 1077 429x10% 344x10% 344x10%
360 547x10" 6.86x10% 556x10% 556x10%
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Table S3. Cont.

T (K) krst " keyr " kevizer® kevser "

380 843 %107 1.05x10" 8.59x10% 8.60x 10
400 1.25x10"™ 1.53x10™" 1.05x10" 1.06x107"
450 293x 10" 345x107"° 244x10"° 244x107"
500 592x 10" 6.75x107" 489x10" 4.89x 10"

Table S4. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (6).

® The unit of the rate constant is cm>molecule

-1_-1
S .

T (K) kst : kcvr : kevrzer : kcvrser :
200 1.14x 107" 1.83x10% 1.64x102° 1.64x107%
220 742x107"7 120x107"7 4.83x10" 4.83x107"®
240 1.65x 10" 259x10° 1.12x10° 1.12x10°7"
260 1.60x 107" 246107 1.13x10"° 1.13x107"
280 8.06x10" 122x10" 589x10" 589x107"

208.15 1.80x 107 2.69x10" 135x10" 135x107"
320 474%x10°  697x10° 3.63x10° 3.63x10"°
340 6.56x107 952x10° 512x10° 5.12x107°
360 6.79x10° 9.72x107 537x107 537x10"
380 549x 107  7.78x10° 440x10° 440x10°
400 3.61x10*%  5.06x10° 293x10° 293x10°
450 1.92x107% 263x10° 1.59%x10° 1.59x107°
500 463107 620x107% 3.87x10% 3.87x10°

Table SS. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (7).

* The unit of the rate constant is s .

T (K) krst” kevr * kevrzer” kevrser
200 1.16 x10% 1.44x107% 1.54x1072 1.54x102
220 7.08x10% 1.12x102%® 1.18x10%® 1.18 x 107
240 1.02x 102 1.96x10% 2.04x10% 2.04x107%5
260 481x10% 1.08x10% 1.12x10% 1.12x10*
280 946 10" 242x10% 249x10% 249x10%

298.15  6.19x107'° 1.75x10"™ 1.79x10"® 1.79x 107"
320 508x10" 1.59x107" 1.62x10" 1.62x107"
340 1.75x10™" 591x10" 6.01x10" 6.01x10"
360 408x10" 147x10"° 149x10"7 149x10"
380 6.85x 10" 2.61x10" 2.64x10"% 2.64x 10"
400 8.67x107 3.46x10" 3.50x10" 3.50x 107"
450 1.85x10° 8.14x107 821x10° 821x10"
500 136 x10*  641x107 645x107  645%x 107

2 The unit of the rate constant is s .
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Table S6. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (8).

T (K) krst " keyr " kevizer® kevser "
200 511 x 102 342x10% 1.10x10* 1.15x10*
220 286 %102 241x10* 647x10* 6.70x 107
240 121 x10% 124x10% 287x10% 296x 107
260 415%x10% 495x10% 1.02x10* 1.05x10*
280 120107 1.63x10% 3.06x10%2 3.14x10%

298.15 2.80x10" 420x10%2 736x10%2 7.52x10%
320 6.89x 107" 1.15x10% 1.87x10% 191x10*
340 143x10"® 257x102" 3.98x102" 4.05x107*
360 275 10" 530102 7.83x10% 7.95x10%
380 495x10" 1.02x10%° 1.44x10%° 146x107%
400 846 x 10" 1.83x10% 252x10% 255x10%
450 267x10"7 644x10% 830x10% 8.39x107%
500 6.87x107"7 1.80x107" 221x10" 223x107"

Table S7. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (9).

® The unit of the rate constant is cm’-molecule s .

1

T (K) kTST 2 kCVT 2 kCVT/ZCT N kCVT/SCT N
200 530x 1072 653 %10 421x10% 421x10%
220 9.65x102° 1.14x102° 750x102" 7.50x 102!
240 509107 576x10" 386x10" 386x107"®
260 1.03x107" 1.12x10% 759%x107'% 7.59%x107'¢
280 984x10" 1.04x10"® 7.02x10™ 7.02%x10"

208.15 3.65x10" 374x10"? 252x10"2 252x10"
320 1.65x 107 1.63x107"° 1.09x10" 1.09x 10"
340 3.52x10°%  339x10° 224x10° 224x10°
360 537x107  503x10°% 329x10°% 329x10°®
380 6.17x10°% 561x107 3.62x107 3.62x10"
400 555%10°  4.92x10° 3.14x10° 3.14x10°
450 579107  478x10% 295x10* 295x107*
500 240x 10" 1.86x107% 1.15x107% 1.15%x 1072

Table S8. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (10).

# The unit of the rate constantis s .

1

T (K) kTST 2 kCVT 2 kCVT/ZCT ? kCVT/SCT ?
200 6.58x 10"  9.80x10° 9.70x10°  9.70 x 10°
220 2.00x 105 3.02x107  299x10" 299 x 10’
240 507 x10% 778 x107 770 x 107  7.70 x 107
260 1.12x10° 1.74x10%  1.72x 10 1.72 x 108
280 223x10°  3.49x10°  346x10°  3.46x10°

298.15 3.84x10° 6.07x10° 6.01x10°  6.01x10°
320 6.86x10°  1.09x10° 1.08x109  1.08 x 10°
340 1.09x 10  1.75x10° 1.73x10° 1.73x 10’
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Table S8. Cont.

T (K) kTST ? kCVT ? kCVT/ZCT ! kCVT/SCT !
360 1.66 x 10" 2.67x10° 2.65x10°  2.65x 10’
380 24110  390x10° 387x10° 3.87x10’°
400 339x 10"  550x10°  545x10°  5.45x10°
450 6.97x10" 1.14x10" 1.13x10" 1.13x 10"
500 1.25x 10" 2.05x10" 2.03x10" 2.03x10"

Table S9. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (12).

% The unit of the rate constant is s .

T (K) kTST b kCVT b kCVT/ZCT b kCVT/SCT b
200 316 10" 1.65x10% 1.14x10% 121x10®
220 1.54x10% 1.25x107 4.16x10°7 3.50x 107°°
240 269%x10% 3.05x10°7 559x10°° 3.85x107*
260 214107 3.12x 107 348x107 2.03x 10
280 920x 107 1.62x10 1.19x10°" 6.00x 107"

208.15  1.82x107° 3.64x10% 1.92x10" 8.70x 107
320 425x107* 9.57x107" 3.58x10% 145x107*
340 537x107° 131x10% 3.73x10*" 137x10"
360 516 x10°% 133x10% 298 x10Y 1.0l x 10
380 3.93x107" 1.05x 10 191x10* 6.05x107*
400 246x 107 6.78x10Y 1.02x10% 3.01x107%
450 121102 341x10% 344x10*" 893x10*
500 280x 107 7.83x10* 576x10% 135x10%

Table S10. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (14).

® The unit of the rate constant is cm>-molecule s .

1

T (K) krst " keyr " kevizer® keviser "
200 369 x10% 1.39x107 2.60x107 2.60x10"
220 2.63x10°% 1.07x10% 1.80x10% 1.80x 10
240 29510 1.28x10° 1.98x10° 1.98x10*
260 7.95 %1077 3.63x 107 526x107* 527x10""
280 7.01 x 107" 333x10° 4.59x10° 4.59x10°

208.15 151 x107°" 741x10° 984 %10 9.84x107
320 439x10% 222x10°° 284x10°° 284x10°
340 420x 10 217x10% 270x10* 270 x 107
360 244x 10 128x10% 15610 1.56x107*
380 928 x 10" 498x10™% 593x10*%* 593x107%
400 247107 135x10% 1.57x10% 1.57x10%
450 259%x 1077 145x10% 1.64x10% 1.64x107*
500 6.93x 1077 3.96x 107 437x107 437x10°®

® The unit of the rate constant is cm’-molecule s .
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Table S11. The TST, CVT with the ZCT or the SCT correction rate constants of reaction (15).

T (K) krst " keyy " kevizer” keviser "
200 4.84x107° 6.06x107" 338x107% 3.73x10°®
220 3.97x10* 488x10%° 332x10°° 3.63x10°°
240 1.58x 1077 191x10% 1.54x107* 1.67x107*
260  3.60x 107" 431x10°* 4.04x10*° 433x107%
280 531x107° 6.27x107" 6.70x107* 7.15x 1072

298.15 4.50x10% 526x107° 626x107" 6.64x 10
320 430x10% 498x10% 6.66x10°" 7.02x107%°
340 2.66x107% 3.05x10%® 449x10% 471x107%
360 1.35x10% 1.54x10% 247x10% 2.58x 107
380 5.82x10% 6.60x10% 1.15x107% 1.19x 107
400  2.18x 10 246x10% 459x10% 477x107
450  3.63x10% 4.04x10% 884x10%° 9.11x10%*
500 3.55x10% 391x10* 9.75x10% 1.00x 107

® The unit of the rate constant is cm’-molecule s .
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